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To all whom it may concermn:

Be it known that I, FrEDERICK DARLING-
TON, a citizen of the United States, and a resi-
dent of Pittsburg, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented a new and usefdl Improvement in
Temperature-Regulators, of which the fol-
lowing is a specification.

My invention relates to methods of con-
veying heat away from or cooling electrical
and other heat producing devices and its ob-
ject is to provide a novel and eflicient method
for the purpose indicated.

In the operation of all electrical translating
devices the parts become heated on account of
the energylosses in the electric and magnetic
circuitsand it haslongbeen the practice tosur-
vound sueh devices, particularly stationary
transformers, with 2 medium in which con-
veciion currents may be set up by the heat,
dissipation of the heat and consequent cool-
ing of the parts being thereby caused to oceur
more rapidly than would otherwise be the
case. It has been customary to employ oil
as the medium in which to locate such de-
vices because of its insulating properties.
Oil, however, is dense and inert and the con-
vection currents produced in it are soslow as
to produce avery slow dissipation of the heat.
As the mechanical dimensions of many elec-
tric devices, such as transformers, depend
principally or entirely upon the ability of the
parts to dissipate heat, it is evidently desir-
able that a moré rapid method of cooling the
parts be provided than by the production of
conveetion eurrents in the surrounding me-
dium.

My invention consists broadly in placing
the device to be cooled in an insulating me-
dini which is preferably nou-combustible
and also a non-supporter of combustion and
which is velatile at a temperature above
which it miay be impracticable or undesirable
to operate the device.

The- single figore of the acvompanying
drawing illustraleg diagrammatically a suit-
able means for practicing my invention.

Located within a suitable receptacle 1 is a
transformer 2, in the circait with one of the
windings 3 of which is 8 circuit-breaker 4.
The receptacle 1 is incloded in a systemn of
circulation that comprises further a con- !

denser 5, a piping connection 6 between the
same and a cover 7 for the receptacle and an-
other pipe 8 that connects the condenser and
the hottom of the receptacle.
Asafetyvalve9isprovidedin the circulating
system at the upper part of the condenser 5 for

“the purpose of automatically relieving the

pressure of the gas which may be present in the
system when the temperature exceeds a pre-
determined amount. The safety valve com-
prises a plug 10 that fitsinto aseat 11,alever
12 that 1s operatively connected in any suit-
able manner to the plug 10, and a weight 13
that maintains a pressure of the plug 10 upon
itsseat 11.  Oneend of thelever12is adapted
to engage one end of another lever 14 which
when-the lever 12 is raised, causes breaking
of the joint of toggle members 15 that main-
tain the circuit-breaker 4 in closed position.

By these means the circuit of the transformer

winding is iaterrupted whenever the pressure
of the circulating system exceeds a prede-
terminéd amount. Means may also bepro-
vided for maintaining an approximately
constant pressure in the circulating system
and such means may comprise a gas bag 16
or any other suitable gasometer device. . -
The receptacle 1 is filled to the level indi-
cated with an insulating medium which vola-
tilizes or vaporizes at a temperature less than
that at which it becomes dangerous or unde-
siruble to operate the transformer. Prefer-
ably the medium is also non-combustible and
a non-supporter of combustion in its vapor-
ous state. Any suitable substance which
possesses one or more of the above-specitied
properties may be employed but that which,
I prefer to use is carbon tetra chlorid, which,
at ordinary temperatures, is a colorless lig-
uid and which boils at 764° centigrade.
This substance is also a very good insulating
material, tests having shown that it possesses
approximately the same insulating proper-

‘ties as the best oil which has heretofore been

employed. The said material is also non-
combustible; its vapor is a non-supporter of
combustion; it is not readily broken up or de-
composed and has no marked chemical affin-
ity for water, air or other common gases and
substances and, because of its stability and
the other properties which have been indi-
cated, it constitutes a very desirable medium
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Since the material boils at a degree of tem-
perature which it is generally not desirable to
exceed in the operation of electrical devices,

5 it is peculiarly well adapted for the purpose

specified. While convection currents may
also occur in the fluid specified, the cooling 1s
caused primarily by the change from a liquid
to a vaporous condition of the substance at

1o the locally heated parts of the transformer

and the vapor being of less density than the
liquid, rises and conveys heat with it.
vapor of the medium rises into the condenser

and is condensed, and is then returned to the-
15 transformer by way of the pipe 8. Thus the

latent heat of evaporation of the liquid is
utilized to effect cooling of the transformer.
If the vapor were not confined, its volume
would increase as the transformer became

20 warmer but owing to its confinement the

pressure increases. If it is desired to main-
tain the pressure permanently constant a
gasometer of any suitable description, such
as that shown at 16, may be employed. It

25 may also be desirable to prevent the pressure

of the gas from exceeding a predetermined
limit and for that reason the safety valve 9 is
provided. .

In practical operation, the weight 13 may

30 be adjusted so that the pressure of the gas

which will raise the safety valve, may be any
desired per cent. higher than the pressure re-
quired for normal operation so that upon ex-
cessive heating, which may be caused by

35 short circuits, the safety valve will open.

Additional protecting means may also be
provided, such as the connection indicated
between the safety valve and the circuit-
breaker whereby the circuits of the trans-

40 former windings may be interrupted when

the safety valve is raised. In beginnin% op-
eration of the transformer it will generally be
found most expedient to allow the vapor to
escape until the medium and the trans-

‘45 former parts have attained an approxi-

mately constant temperature, in order that
an increasing or abnormal pressure may not
be exerted upon increase of temperature with
a consequent raising of the temperature at

50 which the medium vaporizes.

While I have shown and described a spe-
cific means for practicing my invention, I de-
sire 1t to be understocd that any other suit-
able means may be employed, that is, I do

55 not limit myself to the specific medium indi-

cated but simply to a medium having sub-
stantially the same properties, nor to the
specific means for condensing the vapors;
for providing against excessive pressures; for

6o maintaining the pressure constant or to

other details of contruction and arrange-
ment which evidently may be modified
greatly, within limits, without departing
from the spirit of the invention. It should

65 also be understood that the method may be

The |

applied to the cooling of any heat-producing
or heat-radiating devices whether the heat is
produced electrically or otherwise. The
heat-producing device here selected being
only one of many which it may be desirable
to cool. '

I claim as my invention:

1. A temperature regulator for a heat-
producing device, comprising an insulating
medium in which the device is immersed
that volatilizes at a temperature of approxi-
mately the same degree as the maximum at
which it is desired to maintain such device.

2. A temperature regulator for a heat-pro-
ducing device, comprising an insulating fluid
in which such device is immersed, said fluid
being volatilizable at a temperature not

greater than the maximum at-which it is de-

sired to maintain such device.
3. A temperature regulator for heat-pro-
ducing devices, comprising an insulating,
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non-combustible medium that volatilizes at

a temperature of approximately the same de-
gree as the maximum at which 1t is desired to
maintain such devices.

4. A temperature regulator for heat-pro-
ducing devices, comprising a surrounding
medium that volatilizes at a temperature of
approximately the same degree as the maxi-
mum at which it is desired to maintain such
devices, and means for condensing the vap-
orized medium to its original state.

5. A temperature regulator for heat-pro-
ducing devices, comprising a surrounding
medium that volatilizes at a temperature not.
greater than the maximum at which it is de-
sired to maintain such devices, and means
for condensing the vaporized medium to its
original state. :

6. A temperature regulator for heat-pro-
ducing devices, comprising an insulating,
non-combustible medium that volatilizes at
a temperature of approximately the same
degree as the maximum at which it is desired
to maintain such devices, and means for con-
densing the vaporized medium to its original
state. :

7. A temperature regulator for heat-pro-
ducing devices, comprising a surrounding
medium that volatilizes at a temperature of
approximately the same degree as the maxi-
mum at which it is desired to maintain such
devices, means for condensing the vaporized
medium to its original state, and means for
maintaining an approximately constant pres-
sure upon the medium.

8. A temperature regulator for heat-pro-
ducing devices, comprising a surrounding
medium that volatilizes at a temperature not
greater than the maximum at which it is de-
sired to maintain such devices, means for
condensing the vaporized medium to its origi-
nal state, and means for maintaining an ap-
proximately constant pressure upon the me-
dium.
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9. A temperature regulator for heat-pro-
ducing devices, comprising an insulating,

non-combustible medium that volatilizes at

a temperature of approximately the same
degree as the maximum at which it is desired
to maintain such devices, means for condens-
ing the vaporized medium to its original
state, and means for maintaining an ap-
proximately constant pressure upon the
medium.

10. A temperature regulator fora heat-pro-
ducing device, comprising a receptacle, and
an insulating fluid in which the device is im-
mersed that volatilizes at a temperature of
approximately the same degree as the maxi-
mum at which it is desired to maintain the
device.

11. A temperature regulator for a heat-
producing device, comprising a receptacle,
and a medium for immersing the device that
volatilizes at a temperature of approxi-
mately the same degree as the maximum at
which it.is desired to maintain the device and
means for condensing the vaporized medium
to its original state.

12. A temperature regulator for a heat-
producing device, comprising a receptacle,
and a medium for immersing the device that
volatilizes at a temperature of approximately
the same degree as the maximum at which 1t
is desired to maintain the device, means for
condensing the vaporized medium to its
original state, and means for returning the
condensed medium to the receptacle.

13. A temperature regulator for a heat-
producing device, comprising a surrounding
1edium that volatilizes at a temperature not
greater than the maximum at which it is de-
sired to maintain the device, circulation of
the medium in proximity to the heated por-
tions of the device being caused by ebullition
thereof.

14. A témperature regulator for a heat-
producing device, comprising a surrounding
medium that volatilizes at a temperature not
greater than the maximum at which it is de-
sired to maintain the device, circulation of
the medium in proximity to the heated por-
tions of the device being caused by ebullition
thereof, and means for condensing the vap-
orized medium to its original state.

15. A temperature regulator for a heat-
producing device, comprising a receptacle for
the device, a medium contained therein for
surrounding the same that volatilizes at a
temperature not greater than the maximum
at which it is desired to maintain the device,
and a condenser, circulation of the medium
in proximity to the heated portions of the
device being effected by ebullition of the me-
dium, and the rising of the vapors thus

-formed into the condenser.

16. A cooling medium for heat-producing
devices, comprising carbon tetra chlorid.

17. A cooling means for heat-producing

8

devices, compiising a surrounding medium of
carbon tetra chlorid and a condenser for the
vapors thereof. _

18. A cooling means for heat-producing
devices, comprising a surrounding medium of
carbon tetra chlorid, a condenser for the va-
pors thereof, and means for maintaining an
approximately constant pressure upon the
medium.

19. An automatic cooling means for heat-
producing dévices, comprising a surround-
ing insulating and non-combustible medium
that volatilizes at a temperature not greater
than the maximum at which it is desired to
maintain the devices.

20. An automatic cooling means for heat-

producing devices, comprising a surrounding
insulating and non-combustible medium that
volatilizes at a temperature not greater than
the maximum at which it is desired to main-
tain the devices and a condenser for the va-
pors thereof. ‘

21. An automatic cooling means for heat-
producing devices, comprising a surrounding
msulating and non-combustible medium that
volatilizes at a temperature not greater than
the maximum at’ which it is desired to main-
tain the devices, a condenser for the vapors
thereof, and means for maintaining the pres-
sure upon the medium approximately con-
stant. ) |

22. A temperature regulator for heat-pro-
ducing devices, comprising a surrounding
medium that volatilizes at a temperature of
approximately the same degree as the maxi-
mum at which it is desired to maintain such

-devices, and the vapor of which is a non-sup-

porter of combustion.

23. A temperature regulator for heat-pro-
ducing devices, comprising a surrounding
medium that volatilizes at a temperature not
greater than the maximum at which it is de-
sired to maintain such devices, and the vapor
of which is a non-supporter of combustion.

24, A temperature regulator for heat-pro-
ducing devices, comprising an insulating,
non-combustible medium that volatilizes at
a temperature not greater’ than the maxi-
mum at which it is desired to maintain such
devices, and the vapor of which is a non-sup-
porter of combustion.

25. The method of regulating the tempera-
ture of a heat-producing device, which con-
sists in causing a circulation of a surround-
ing insulating and non-¢ombustible medium
that volatilizes at a temperature not greater
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than the maximum at which it is desired to

maintain the device.
In testimony whereof, I have hereunto
subscribed my name this 9th day of August

1905.
FREDERICK DARLINGTON.
Witnesses: :
NELLIE SKINNER,
Birney Hines.
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